The geometry and heat of formation are calculated by means of the MINDO/2 method for the following six conformations of the 1,3,dimethyl allyl carbonium ion: the eis,eis conformation (I), the perpendicular, endo conformation (II), the eis,trans conformation (III), the perpendicular, exo conformation (IV), the trans,trans conformation (V), and the coplanar eis,eis,conformation (VI). Conformation I is predicted to be a stable intermediate, having both CH3 groups 20° oppositelytwisted out of the molecular plane. The order of stability of the planar conformations is V>III>T ^VI. Utilizing the MINDO/2 calculated geometry, ab Initio calculations were done for all the six conformations. The ab Initio predicted order of stability is similar to that obtained with the MINDO/2 method. It is found that the ab Initio calculations yield rotation barriers that are too high, the MINDO/2 method yields values that are too low, compared with the experimentally determined barriers.
MINDO/2 Calculations
We applied the MINDO/2 a and ß parameters for the C, H, N, 0 molecules 4 . Accordingly, the 
The Allyl Carbonium Ion
Recalculating the energies of this ion and applying the optimized geometries of Ref. 1 , we ob- 
Ion (III)
For this conformation the minimal total energy was calculated as a function of the following 6 geometric parameters (Fig. 4) ; 
Discussion of the MINDO/2 Results
According to the reported MINDO/2 calculations the following order of stability is predicted for the three coplanar conformations; V>III>I. The order is parallel to the expected increase of the intramolecular repulsion. The differences in the heats of formation are 5.65 koal/mol (V -III) and 2.62 kcal/mol (HI-I).
A rather interesting result is the difference between the heat of formation of the most stable trans, trans conformation (V) and that of the unsubstituted allyl carbonium ion (46.02 kcal/mol). Considering the Cov symmetry of the ion one calculates 23.01 kcal/mol as the decrease in the heat of formation of the ion due to the introduction of one CH.j group, compared with 8.45 kcal/mol for the neutral olefinic compounds 6 Inspite of the strong hyperconjugation the calculated rotation barrier of the CH3 group around its bond axis was only 0.64 kcal/mol. Conformation (V) shows no molecular strain, its bond angles are systematically 120".
The exo, perpendicular rotation transition state (IV) shows a similar hyperconjugative stabilization as (V). The difference between its heat of formation and that of the iallyl carbonium ion's rotation transition state is 47.76 kcal/mol, corresponding to an average of 23.88 kcal/mol for each CH3 group. Compared with the hyperconjugative difference in (V) (46.02 kcal/mol) it suggests an almost equal effect in both conformations (V) and (IV). Consequently the calculated V -IV -III rotation barrier (10.02 kcal/mol) should be of a similar magnitude as that of the unsubstituted ion (11.7 kcal/mol).
A study of the =C-CH3 (1.480 A) and C -CH3 (1.440 A) bond lengths suggests a stronger hyperconjugation in the latter, which is obviously due to the bigger positive charge on the neighboured P, orbital.
Transition state (IV) shows a bond alternation.
The C = C -C bond angle (135°) is of the same order as that of stilbene (128'), calculated by the CNDO method Our assumption that (IV) resembles the rotation transition state was mainly based on two arguments; a -its symmetric properties cause the removal of conjugation between the formed double bond and the unoccupied lone orbital, b -the MINDO/2 calculation of the similar (I -II) rotation path showed that the perpendicular conformation constitutes the transition state. which was calculated to be energetically high. Table 1 includes the results of the geometry calculation for 
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Ab Initio Calculations
The MINDO/2 method was parametrized to re- Table 2 shows the calculated energies of all conformations relative to the total energy of the trans, trans conformation (V). The predicted order of stability of the planar conformations is similar to that of the MINDO/2 treatment. The calculated differences in energy between (I) -(III) and (III) -(V) are 21.43 kcal/mol and 1.10 kcal/mol respectively. The first difference is to high, the second agrees well with the energy differences that are based on the interpolation of kinetic measurements (5.0 kcal/mol and 1.6 kcal/ mol respectively) 12 . The calculated rotation barriers, (I-III, 25.49 kcal/mol) and (III -V, 44.31 kcal/mol) are parallel to the experimental NMR values (17.5 kcal/mol and 24.0 kcal/mol resp.), of Schleyer et al. 8 . Obviously no quantitative agreement with the experimental results is achieved. Table 3 shows the values of the rotation barriers as estimated by the three methods. The ab Initio calculated III -V rotation barrier is in the order of the recently published and ab Initio calculated rotation barrier of the unsubstituted allyl carbonium ion (42.0 kcal/mol) lla . The close agreement indicates that the introduction of the methyl groups is of minor influence on the barrier height, and that the hyperconjugation in the ground state is almost equal to that in the rotation transition state of this ion.
Compared wih the experimental values, the MINDO/2 calculated rotation barriers are too low. Similar calculations for the rotation barrier of ethylene 5 showed an underestimation of its value by 11.1 kcal/mol relative to experimental value too.
Conclusion
The order of stabilities for the five conformations (I -V) of 1,3,dimethyl iallyl carbonium ion is correctly predicted by the MINDO/2 and ab Initio calculations. The order of the V -III and III -I rotation barriers is correctly predicted by the ab Initio method (parallel to the NMR measured values). The MINDO/2 method underestimates the rotation barriers, apparently due to its overestimation of the transition states' stability. A comparison of the V -III rotation barrier with that of the unsubstituted allyl carbonium ion suggests an almost equal hyperconjugative stabilization of the ground and rotation transition states.
